Transmembrane ion fluxes during activation of human T lymphocytes: role of Ca2+, Na+/H+ exchange and phospholipid turnover.
The importance of increases in [Ca2+]i, stimulation of Na+/H+ exchange, and turnover of membrane phospholipids as signals for mitogen-induced activation of human T cells has been reviewed. In the presence of optimal concentrations of lectin and appropriately presented antigen, T cells increase [Ca2+]i, secrete IL2, express IL2 receptors and later divide. An increase in [Ca2+]i is critical for IL2 secretion in contrast to the requirements for IL2 receptor expression and IL2-IL2 receptor interaction. Treatment of T cells with TPA appears to bypass the requirement for an increase in [Ca2+]i for IL2 secretion and cell proliferation, indicating that various mitogens can trigger T cells through both [Ca2+]i-dependent and [Ca2+]i-independent pathways. Influx of Ca2+ from the extracellular milieu appears essential for the induced increase in [Ca2+]i associated with IL2 secretion. These increases in [Ca2+]i, which are correlated with the degree of lymphoproliferation and IL2 secretion, are sensitive to changes in membrane potential. The changes in [Ca2+]i are not mediated by the opening of voltage-gated K+ channels but the nature of the potential-sensitive event remains to be determined. The membrane potential effects may be mediated through the gating of a putative Ca2+ channel or by affecting the inward electrochemical Ca2+ gradient. It is clear that lymphoid cells of both T and B lineage possess a functional Na+/H+ antiport, which plays a central role in the regulation of pHi. It is also generally agreed that the antiport can be stimulated by mitogens, co-mitogens and by agents that induce differentiation. The meaning of this stimulation is not, however, entirely understood. It may be an essential signal or link in the series of events triggered by the binding of ligands to their membrane receptors. Alternatively, it may represent an ancillary event, intended to increase H+ ejection in anticipation of an increased metabolic rate. Finally, a third possible reason for the stimulation of Na+/H+ exchange could be to increase the osmotic content of the cells, inducing cell swelling that may be an early requirement for cellular growth. Indeed, amiloride-sensitive cellular swelling has been detected electronically following treatment of T lymphocytes with TPA (Grinstein et al. 1985a). PHA is a potent activator of phosphatidylinositol hydrolysis. In other cell types, receptors are coupled to phospholipase C by a G protein(s). However, the transducing mechanism in human peripheral blood lymphocytes does not appear to be a pertussis toxin-sensitive G protein(s).(ABSTRACT TRUNCATED AT 400 WORDS)